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INTEGRATED HEADS-UP DISPLAY AND 
CLUSTER PROJECTION PANEL ASSEMBLY 

FOR MOTOR VEHICLES 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to heads-up dis 
plays (HUD) and cluster panels for motor vehicles and, more 
particularly, to an integrated HUD and cluster projection 
panel assembly for a motor vehicle. 

2. Background Art 
A heads-up display (HUD) conveys information onto the 

Windshield of a motor vehicle Where the information is 
visible to the driver. A cluster projection panel conveys 
information onto the instrument panel of a vehicle Where the 
information is visible to the driver. The information includes 
information about the road and the vehicle. Aproblem With 
having a HUD separate from a cluster projection panel is the 
added complexity and cost associated With tWo distinct 
units. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to 
provide an integrated HUD and cluster panel assembly for a 
motor vehicle. 

In carrying out the above object and other objects, the 
present invention provides an integrated heads-up display 
(HUD) and cluster projection panel assembly for a motor 
vehicle. The assembly includes a housing and a display unit 
contained Within the housing. The display unit has ?rst and 
second pixel arrays Which turn on and off for forming ?rst 
and second image light beams in response to receiving light. 
A HUD unit is contained Within the housing. The HUD unit 
has a ?rst converter for transmitting light to the ?rst pixel 
array of the display unit. The HUD unit further has a ?rst 
projection optic for projecting the ?rst image light beam 
from the ?rst pixel array of the display unit onto a Wind 
screen of the motor vehicle. A cluster projection panel unit 
is contained Within the housing. The cluster projection panel 
has a second converter for transmitting light to the second 
pixel array of the display unit. The cluster projection panel 
unit further has a second projection optic for projecting the 
second image light beam from the second pixel array of the 
display unit onto a cluster projection screen of the motor 
vehicle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates an integrated heads up display (HUD) 
and cluster projection panel assembly in accordance With the 
present invention; and 

FIG. 2 illustrates a perspective vieW of the integrated 
HUD and cluster projection panel assembly in accordance 
With the present invention. 

DETAILED DESCRIPTION OF THE 

PREFERRED EMBODIMENT(S) 

Referring noW to FIG. 1, an integrated heads-up display 
(HUD) and cluster projection panel assembly 10 in accor 
dance With the present invention is shoWn. Assembly 10 
includes a housing 12 housing an integrated HUD and 
cluster projection panel 14. Integrated HUD and cluster 
projection panel 14 includes a HUD unit 16 and a cluster 
projection panel unit 18. HUD unit 16 includes an angle to 
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2 
area converter 20 having a large end 22 and a small end 24. 
An array of high brightness (loW angular spread) light 
emitting diodes (LEDs) 26 load converter 20 at large end 22 
With light. Converter 20 outputs a higher ?ux light beam 28 
at a larger angle from small end 24 in response to light input 
by LEDs 26 at large end 22. 

Similarly, cluster projection panel unit 18 includes an 
angle to area converter 30 having a large end 32 and a small 
end 34. An array of high brightness (loW angular spread) 
LEDs 36 load converter 30 at large end 32 With light. 
Converter 30 outputs a higher ?ux light beam 38 at a larger 
angle in response to light input by LEDs 36 at large end 32. 
HUD unit 16 and cluster projection panel unit 18 share a 

common display unit 40. Display unit 40 may be embodied 
as an LCD, an organic LED (a self-emissive display) a 
TFT-LCD, and the like. Display unit 40 includes an array of 
pixels. The pixels of display unit 40 are controlled to 
selectively transmit and re?ect light to form images. The 
pixels of display unit 40 selectively transmit and re?ect light 
by sequencing on and off. Converters 20 and 30 transmit 
light beams 28 and 38 toWard display unit 40. Pixels of 
display unit 40 selectively transmit and re?ect light from 
light beams 28 and 38 to form image light beams 42 and 44. 
Image light beams 42 and 44 are typically different images 
having shapes. For example, image light beam 42 forms 
HUD information and image light beam 44 forms cluster 
projection panel information. A ?rst pixel array portion of 
display unit 40 is associated With converter 20 for forming 
image light beam 42. Asecond pixel array portion of display 
unit 40 is associated With converter 30 for forming image 
light beam 44. 
The ?rst pixel array portion of display unit 40 transmits 

image light beam 42 toWard a fold mirror 46. Fold mirror 46 
re?ects image light beam 42 to a ?rst projection optic 48. 
Projection optic 48 includes plastics for magnifying and 
projecting image light beam 42 onto a Windscreen 50 of a 
motor vehicle for a vehicle operator to vieW. Image light 
beam 42 forms an image on Windscreen 50 conveying HUD 
information for the operator to vieW While operating the 
vehicle. Projection optic 48 may also magnify and project 
image light beam 42 onto a different location of the vehicle 
for high heads-up display (HHD) information. 
The second pixel array portion of display unit 40 trans 

mits image light beam 44 toWard a second projection optic 
52. Projection optic 52 includes plastics for magnifying and 
projecting image light beam 44 onto a cluster projection 
screen 54 of the vehicle for the operator to vieW. Image light 
beam 44 forms an image on cluster projection screen 54 for 
the operator to vieW While operating the vehicle. 

Referring noW to FIG. 2, a perspective vieW of the 
integrated HUD and cluster projection panel assembly 60 in 
accordance With the present invention is shoWn. Assembly 
60 generally includes the same elements as assembly 10 and 
like elements have identical reference numerals. Assembly 
60 is different from assembly 10 in that assembly 60 
includes tWo separated display units. Namely, a HUD dis 
play unit 62 and a cluster projection panel display unit 64. 
Each of display units 62 and 64 includes a pixel array for 
selectively forming image light beams. HUD unit 16 
includes one converter 20 operating in conjunction With 
HUD display unit 62 for forming image light beam 42 on 
Windscreen 50. Image light beam 42 conveys “vehicle data” 
information on Windscreen 50 as shoWn in FIG. 2. 

Cluster projection panel unit 18 includes tWo converters 
30a and 30b. Each of converters 30a and 30b operate in 
conjunction With respective ?rst and second portions 66a 
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and 66b of display unit 64 for forming respective ?rst and 
second image light beams 44a and 44b on cluster projection 
screen 54. Image light beams 44a and 44b convey RPM and 
vehicle speed projection type information on cluster projec 
tion panel 54 as shoWn in FIG. 2. 

HUD unit 16 and cluster projection panel unit 18 of 
integrated HUD and cluster projection panel assemblies 10 
and 60 both lend themselves to back lighting techniques. 
Back lighting techniques are used for providing different 
colors of the images on Windscreen 50 and cluster projection 
screen 54. For example, LEDs 36 of cluster projection unit 
18 include tWo LED sets. The ?rst set of LEDs generates 
light sequentially on and off to be in sync With the piXels of 
display unit 40 turning on and off. The second set of LEDs 
generates light non-sequentially. That is, the second LED set 
generates light that is on all the time. 

The ?rst set of LEDs is in the inner rings of LEDs 
containing LEDs that can generate light having different 
colors (RGB). The second set of LEDs is in the outer rings 
of LEDs containing LEDs that generate light of one color. 
Display unit 40 Works in conjunction With the ?rst set of 
LEDs to project images having different colors on Wind 
screen 50 and cluster projection screen 54. Display unit 40 
Works in conjunction With the second set of LEDs to project 
the background color of images on Windscreen 50 and 
cluster projection screen 54. 

While the best mode for carrying out the invention has 
been described in detail, those familiar With the art to Which 
this invention relates Will recogniZe various alternative 
designs and embodiments for practicing the invention as 
de?ned by the folloWing claims. 
What is claimed: 
1. An integrated heads-up display (HUD) and cluster 

projection panel assembly for a motor vehicle, the assembly 
comprising: 

a housing; 

a common display unit contained Within the housing, the 
display unit having ?rst and second piXel arrays Which 
are joined together side-by-side and turn on and off for 
forming different ?rst and second image light beams in 
response to receiving light, the ?rst and second image 
light beams being different from one another With the 
?rst image light beam forming HUD information and 
the second image light beam forming cluster projection 
panel information in Which the cluster projection panel 
information is different than the HUD information; 

a HUD unit and a cluster projection panel contained 
Within the housing, the HUD unit and the cluster 
projection panel sharing the display unit; 

the HUD unit having a ?rst converter for transmitting 
light to the ?rst piXel array of the display unit, the HUD 
unit further having a ?rst projection optic for projecting 
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the ?rst image light beam from the ?rst piXel array of 
the display unit onto a Windscreen of the motor vehicle 
in order to project the HUD information onto the 
Windscreen; and 

the cluster projection panel having a second converter for 
transmitting light to the second piXel array of the 
display unit, the cluster projection panel unit further 
having a second projection optic for projecting the 
second image light beam from the second piXel array of 
the display unit onto a cluster projection screen of the 
motor vehicle in order to project the cluster projection 
panel information onto the cluster projection screen. 

2. The assembly of claim 1 Wherein: 
the HUD unit includes a ?rst set of light emitting diodes 

(LEDs) for generating light for the ?rst converter to 
transmit to the ?rst piXel array of the display unit. 

3. The assembly of claim 1 Wherein: 
the cluster projection panel unit includes a second set of 

light emitting diodes (LEDs) for generating light for 
second converter to transmit to the second piXel array 
of the display unit. 

4. The assembly of claim 1 Wherein: 
the ?rst converter of the HUD unit is an angle to area 

converter having a large end for receiving light from an 
external source and a small end for increasing ?uX at a 
higher angle for the light transmitted to the ?rst piXel 
array of the display unit. 

5. The assembly of claim 1 Wherein: 
the HUD unit includes tWo sets of light emitting diodes 

(LEDs) for generating light for the ?rst converter to 
transmit to the ?rst piXel array of the display unit, 
Wherein the ?rst set of LEDs generates light having one 
color and the second set of LEDs generates light having 
multiple colors. 

6. The assembly of claim 5 Wherein: 
the ?rst piXel array of the display unit forms a ?rst image 

light beam having one color in response to receiving 
light from the ?rst set of LEDs. 

7. The assembly of claim 5 Wherein: 
the second piXel array of the display unit forms a second 

image light beam having multiple colors in response to 
receiving light from the second set of LEDs. 

8. The assembly of claim 5 Wherein: 
the ?rst set of LEDs generates the light having one color 

continuously. 
9. The assembly of claim 5 Wherein: 
the second set of LEDs generates the light having multiple 

colors sequentially to be in synchronicity With the 
turning on and off of the piXels of the second piXel array 
of the display unit. 

* * * * * 


